A 49-year-old woman was referred for hyperthyroidism that was difficult to control despite methimazole therapy. Her symptoms included headaches, palpitations, left-eye pain and frequent loose bowel movements. At referral, her serum thyroidstimulating hormone (TSH) level was 10.45 (normal 0.35-5.5) mIU/L and her free thyroxine (FT 4 ) level was 17.8 (normal 11.5-22.7) pmol/L. A two-week methimazole withdrawal was attempted, resulting in worsening symptoms. Repeat blood work showed a high-normal TSH level (5.21 mIU/L) and an elevated FT 4 level (27.2 pmol/L). Magnetic resonance imaging (MRI) of the sella turcica showed a 1.2-cm pituitary mass (Figure 1 ). She underwent endoscopic transnasal transsphenoidal resection.
1
Pathologic examination of the resected mass (Appendix 1, available at www.cmaj.ca/lookup/ suppl/doi:10.1503/cmaj.101244/-/DC1) was diagnostic of a TSH-producing pituitary adenoma. Her symptoms resolved following surgery. Three weeks after surgery, blood tests showed a TSH level of 1.19 mIU/L and an FT 4 level of 9.7 pmol/L. Levothyroxine replacement was started, and three months later the patient was biochemically and clinically euthyroid. Repeat MRI showed complete tumour excision.
The differential diagnosis for inappropriate secretion of TSH with high FT 4 includes interference from heterophilic antibodies and resistance to thyroid hormone. Interference from heterophilic antibodies can be ruled out using var ious laboratory strategies. Resistance to thyroid hormone can be ruled out using biochemical tests including the α-subunit:TSH molar ratio, thyrotropin-releasing hormone administration test and sex hormone binding globulin test. 2 Resistance to TSH, in which the TSH level is elevated but FT 4 levels are decreased, should not be confused with resistance to thyroid hormone. Although MRI can provide anatomic evidence of a pituitary adenoma, pituitary enlargement may also occur in hypothyroid patients because of thyrotroph hyperplasia. The gold standard method for diagnosis of TSH-producing pituitary adenoma remains pathologic examination of the tumour. 2 Pituitary adenomas that produce TSH represent only 1% of functioning pituitary adenomas. 3 Patients most commonly present with symptoms of hyperthyroidism or diffuse goiter. 3 Although surgery is definitive, other treatment options in symptomatic patients include radiotherapy and medical management. A review of long-acting somatostatin analogue treatment in eight studies found normalization of thyroid hormone in 95% of patients and reduction in tumour size in 40%. 4 
